Murine cytomegalovirus (MCMV) was capable of infecting and replicating in both primary and continuous cell lines obtained from various species. In African green monkey kidney (BSC-1) cells, primary rabbit kidney cells, and baby hamster kidney (BHK-21) cells, there were cytopathic effects (CPE) and virus replication upon initial exposure of cells to virus. In primary fetal sheep brain (FSB) cells, L cells, and rabbit kidney (RK-13) cells, it was necessary to subculture the infected cells one or more times before appearance of CPE and replication of virus. In the case of the infected FSB cultures, it was found that the virus effect could be induced if subculturing were accomplished by trypsinization but did not occur if cells were subcultured by scraping. FSB-grown virus replicated better in FSB than in mouse embryo fibroblast (MEF) cells. The CPE produced in all of the above cell lines was similar to that observed in MEF infected with MCMV. The virus grown in different cell lines was completely neutralized when mixed with several reference sera prepared in rabbits or mice. The populations of virions released from infected MEF and FSB cells were compared by isopycnic centrifugation in potassium tartrate, and no differences were revealed in the buoyant densities of the populations. Human embryonic brain cells, human embryonic kidney cells, a human lung fibroblast cell strain (WI-38), HeLa, and Hep-2 were not susceptible to MCMV.
MCMV.
The cytomegaloviruses are medium-sized deoxyribonucleic acid viruses with a lipid-containing envelope that are morphologically and chemically similar to the herpes group of viruses. The groups differ in two characteristics. (i) The cytomegaloviruses replicate more slowly and produce lower yields of infectious particles, and (ii) the cytomegaloviruses are reported to have a marked specificity with regard to susceptible hosts in contrast to the broad host range of the herpesviruses (4) . Exceptions to the host specificity of cytomegaloviruses have been reported in a few instances, such as the limited growth of murine cytomegalovirus (MCMV) in primary rabbit kddney (PRK) cells (G. D. Hsuing, personal communication), the growth of vervet cytomegalovirus in human fibroblast cells (5) , and the adaptation of a field mouse cytomegalic strain to growth in a number of cell types (6) . In the last work noted, the origin of the virus replicating in the cells of the heterologous species was not ascertained. In the course of experimentation initiated with the dual purpose of discovering latent systems for cytomegalovirus and of finding a host system that would produce high virus yields, it was observed that a murine strain of cytomegalovirus was capable of infecting and replicating in a wide range of cell systems. In this communication the interaction of MCMV with a number of cell types is documented, and evidence is presented indicating that the virus produced in the cells from heterologous species was similar to the virus produced in mouse cells.
MATERIALS AND METHODS
Cells. Primary mouse embryo fibroblast (MEF) cells were prepared from 15-to 18-day mouse embryos of the CFW strain by trypsinization. The cells were seeded either in flasks (Falcon Plastic, Div. of B-D Laboratories, Inc., Los Angeles, Calif.), 35-mm petri dishes (Falcon Plastic) or 32-oz Brockway bottles. The growth medium, unless otherwise stated, was Eagles' basal medium containing fetal calf serum at a concentration of 10%. All media contained penicillin and streptomycin at a concentration of 100 units/ml and 100 ,g/ml, respectively.
Primary fetal sheep brain (FSB) cells were prepared from minced FSB tissues and planted in growth medium. A number of the explants attached to the flasks, and eventually cells from the explants formed monolayers. The monolayers were subcultured with 720 GROWTH OF MCMV trypsin, and the cells were used for making flask and plate cultures.
PRK cells were prepared by the procedures described by Schmidt (7) .
Human embryonic kidney (HEK), human embryonic brain (HEB), and African green monkey kidney (BSC-1) cells were obtained from Flow Laboratories, Inc., Rockville, Md. These cells and L cells, HeLa S-3, rabbit kidney (RK-13), and Hep-2 cells were propagated in the standard growth medium; whereas, baby hamster kidney (BHK-21; clone-13) cells were grown in standard growth medium containing, in addition, Tryptose-phosphate broth at a 10% concentration.
Virus intramuscularly at 3-to 5-day intervals for a series of 10 injections. Ten days after the last injection, the rabbits were bled. Mice (50) were given two sublethal doses of MCMV 1 month apart and were bled 10 days after the second injection.
Preparation of tritiated thymidine-labeled virus. Inocula containing approximately 1 PFU per cell were allowed to absorb for 90 min at room temperature. The infected cells were then incubated at 37 C in growth medium containing 0.3 uCi of tritiated thymidine per ml. (3H-thymidine activity was 11.9 Ci/ mmoles.)
Concentration and partial purification of 3H-thymi. dine virus. Harvested virus (50 ml) was exposed to ultrasonic vibrations for 1 min. The lysate was pelletized in a model B-60 centrifuge, type A147 rotor, at 25,000 rev/min for 2 hr. The pellet was resuspended in complete growth media and again treated with ultrasonic vibrations for 1 min and pelletized. The second pellet was resuspended in one-fifth of the original volume of complete media and used as concentrated virus after an additional treatment with ultrasonic vibrations for 1 min.
For isopycnic banding of the virus, 20 to 50% potassium tartrate in 0.05 M tris(hydroxymethyl)aminomethane (Tris)-chloride (pH 7.2) was used. The final pH of the 20 and the 50%0 tartrate in Tris-chloride was 7.5 and 8.3, respectively. Continuous gradients were formed with a gradient former (Beckman Instruments, Inc., Fullerton, Calif.) in tubes (0.5 by 2 inch). The gradient was overlaid with 0.1 ml of labeled virus and centrifuged at 60,000 rev/min for 18 hr at 4 C in a centrifuge, (type SW-65K rotor; Beckman Instruments, Inc.). Fractions (0.3 ml) were collected from the bottom of the tube by using the piercing unit made by Buchler Instruments. PFU, H3 disintegrations, and refractive index were determined for each fraction. H3 disintegrations were measured in a Picker Liquimat-330. The density of each fraction was determined by referring the refractive index reading to the standard refractive index charts previously determined by using potassium tartrate in Tris-chloride buffer. RESULTS Infectivity of MCMV after repeated cycles of freezing and thawing and treatment with ultrasonic vibration. The effect of ultrasonic vibration on virus titer was compared with the effect of repeated freezing and thawing. The results (Tables 1 and 2) indicated that repeated cycles of freezing and thawing had virtually no effect upon virus titer. The (Table 4) .
Infection of L cells and RK-13 cells with MCMV. L cells and RK-13 cells grown in flasks (Falcon Plastic) were exposed to virus at an MOI of 0.01. The flasks were observed for CPE and checked for virus production by PFU determination in MEF cells. When the infected monolayers became very heavy, the cells were subcultured into three new flasks, and again the cells were observed daily for CPE. The experiment included a total of seven subculturings, each at 5-to 10-day intervals. Samples from each of the passages were stored at -20 C prior to virus quantitation. By the fourth passage, CPE began to appear in L cells. By the sixth and seventh passages, the L cells were not multiplying at a sufficient rate to make monolayers in 10 days, and most of the cells showed CPE.
The virus yield from each of the L cell passages was determined in MEF cells (Table 5) . FSBadapted virus initiated the yield of virus and the 
